ABSTRACT
INTRODUCTION
The most frequent odontogenic cyst is the radicular or periapical cyst with its prevalence representing 50.2 to 84.5% of all odontogenic cysts. [1] [2] [3] Radicular cysts can occur at any age, but are most commonly seen in 30 to 50-yearold patients. 4, 5 They are usually less than 1 cm in diameter and occur more frequently in the mandible than the maxilla. 4, 6 Enucleation is the treatment of choice for radicular cysts that do not interfere with anatomical landmarks. Though large mandibular cysts exhibit spontaneous bone regeneration, the rate of bone in-growth is not adequate for a near-term implant placement. Within 12 months of the surgical removal of a large mandibular cyst, the reduction of the defect's diameter is 43.5% and the increase in bone density is only 48.3%. 7 Moreover, if the diameter of the cyst is larger than 2 cm, the spontaneous healing of the cyst may result in reduced bone density when compared with the surrounding healthy bone. 8 In cases, where the extraction of the teeth that are involved with a radicular cyst is mandatory, a larger osseous defect is created and the use of a bone graft will significantly enhance the bone regeneration, so as to facilitate an implant placement.
Traditionally, a bone graft and a barrier membrane are employed in bone regeneration procedures. 9 The types of bone grafts available include autografts, allografts, xenografts or alloplasts. 10, 11 These types of grafts are used alone or in combination, for guided bone regeneration and their success rates vary vastly in the literature. 12 Even though autografts have proven osteogenic, osteoinductive and osteoconductive effects, they are not so frequently used in implant dentistry because of limited availability of host bone, the need for an additional donor surgical site and patient discomfort issues. Furthermore, there are reports that their use may be associated with significant resorption. 13 Alloplastic materials on the other hand are readily available in many sizes and shapes, although their chemical consistency differs among manufacturers. Graft substitutes with a putty/paste-like consistency are gaining popularity. Recently, an alloplast putty was approved for clinical dental
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use (NovaBone Dental Putty, Alachua, Florida, USA) (NB Putty). It is premixed putty dispensed in syringes and cartridges. Its unique consistency and delivery system allows the clinician to fill large defects by injecting the putty directly into the defects, eliminating the need for handling the graft substitute. The paste consistency allows uniform surface contact with the bony walls of the defect and eliminates the dilemma of over or under condensation of the graft material.
Membranes are divided into two groups: Resorbable and nonresorbable. Membranes can be fabricated from animal derived collagen, titanium or synthetic materials, such as PLA/PGA.
14 Recently, platelet-rich fibrin (PRF), mechanically manipulated to form membranes, has been proposed for use in GBR procedures. 15 PRF, formed from a blood harvest, is an autologous platelet concentrate that encapsulates growth factor cytokines and leukocytes in a fibrin matrix. According to the literature, the use of the PRF membranes may accelerate the integration and remodeling of the grafted biomaterial. 15, 16 PRF membranes have also been proven to be more suitable for in vitro cultivation of periosteal cells for bone tissue engineering compared to commercially available collagen membranes. 17 In this case report, an alloplastic putty graft (NB Putty), with unique handling characteristics, is combined with a PRF membrane for bone regeneration in a large defect created by the extraction of two periodontally compromised mandibular teeth that were associated with a large radicular cyst.
History
The patient, a 55-year-old female, non-smoker with no adverse medical history, presented with a dull pain and tooth mobility in the mandibular right premolar area. Clinical examination of the area revealed attachment loss of 13 mm and 10 mm on the buccal and 11 mm and 10 mm on the lingual side of the right canine and first premolar respectively (Fig. 1) . Grade 3 mobility was also recorded for the affected teeth. Preoperative cone beam CT (CBCT) revealed a large radiolucency in the apical area of the involved tooth, as seen in (Fig. 2) (Sections 58-60) . Extraction of the teeth, enucleation of the cyst and guided bone regeneration with a bone substitute, prior to implant placement, presented the best prognosis.
Surgical Procedure
Linear and crevicular incisions were made and both teeth were extracted with forceps. A flap was raised immediately and the cyst was enucleated in toto (Figs 3 and 4) . A 23 × 9 mm defect resulted with no remaining alveolar buccal wall. NB Putty was injected directly into the defect without any prior mixing (Figs 5 and 6 ). The defect has been filled with dental putty; the putty's handling characteristics allow it to be easily contoured with the use of a moistened gauze
Fig. 7:
The PRF clots are placed between two gauzes and steady pressure is applied upon them in order to form PRF membranes A PRF membrane, fabricated from the patient's own blood, was used as a barrier. Twenty ml of the patient's blood were centrifuged in two 10 ml sterile vials at 2900 rpm for 10 minutes and platelet rich fibrin was extracted. Each portion of the PRF was pressured between two gauzes until it formed a membrane, which was used to cover the graft (Figs 7 and 8) . Releasing incisions were made using the superficial-layer split-thickness flap technique 18 and a passive closure was achieved. Two mini dental implants were placed in the area to prevent an interim removable partial denture from impinging on the grafted area.
Results and Follow-up
The patient was recalled regularly to evaluate healing in the area. The area was clinically evaluated at 3 and 10 days as well as at 3, 5 and 7 months postoperatively. The healing proceeded uneventfully and the ridge height and width remained stable throughout the recall period (Fig. 9) .
A 7 months postoperative CBCT (Fig. 10) shows good bone regeneration in the defect area, as seen in sections 50-52. 8-month postoperative clinical picture reveals a well healed ridge (Fig. 11) . Upon re-entry (Fig. 12) shows that, although the crestal plate is still being regenerated, the buccal plate was completely regenerated. Clinically, there was no 
DISCUSSION
Large cysts that require extraction of multiple teeth, resulting in large defects, pose a challenge to the restoration of the hard and soft tissues required for implant placement. In the present case, both the clinical and CBCT analyses revealed good bone regeneration. Buccal plate regeneration after use of alloplast putty, without a collagen barrier, highlights the bone regeneration potential of NB Putty when used in combination with PRF as a barrier. NB Putty, in conjunction with PRF, satisfactory results in support of the concept of natural bone regeneration that resulted in excellent soft and hard tissue healing. Being synthetic, NB Putty also eliminated the need for an additional surgical site. NB Putty is dispensed premixed and hence eliminated the need for any preparation prior to placement. The material was cohesive, providing adequate graft retention in the defect even during irrigation and suction. It is possible that the performance characteristics seen with the putty are a result of multiple physical and chemical interactions termed osteostimulation. 19, 20 This unique phenomenon occurs in calcium phosphosilicate-based synthetic graft substitutes and has been shown to be superior to conventional osteoconduction.
As far as PRF is concerned, its use has not been extensively researched since its introduction in 2000. 21 The advantage that PRF yields over earlier autologous growth factor concentrates such as platelet-rich plasma (PRP) is that the platelet derived growth factors are trapped in a dense fibrin matrix and gradually released for a period of at least 7 days. 22 Moreover, the ease of fabrication of a PRF membrane makes it convenient for use in everyday dental practice. The term natural bone regeneration (NBR) has been recently introduced to describe the novel therapeutic principle that has been available for use to the dental community, utilizing the regenerative potential of PRF in traditional GBR procedures, as it was done successfully in this case report.
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CONCLUSION
The results suggest that natural bone regeneration (NBR), utilizing bioactive calcium phosphosilicate putty in conjunction with platelet-rich-fibrin membranes, may be a reliable choice for osseous regeneration in cases of ridge preservation and implant related surgeries. Large scale controlled trials are required to confirm this result in the future. difference between the grafted area and the native bone, using both visual and handling criteria. The bone dimensions were adequate for the placement of a 4.3 × 11 mm implant in the regenerated area, according to the restorative treatment plan, which achieved an initial stability of 45N/cm 2 .
